A study of the fecundity of some Mormyrid fishes from Lake Victoria by Okedi, J.
• __ , -. ~._." .:--. "f"; 
~,. ~oL'; ':~";:.~~ ..",:.~~~~~~_ '.'~ .,'" 
/'." /;'. -.n 
1t .: ~~. 
r 
Reprinted from the East African Agricultural and Forestry .Tournai. VoL XXXV. No. 4­
April 1970 
..., 
A STUDY OF THE FECUNDITY OF"SOME MORMYRID 
FISHES FROM LAKE VICTORIA 
.T. Okedi, East African Freshwater Fisheries Research Organization, .Tinja, Uganda 
(Received jar publication 
The need for a rational exploitation of the 
fish stocks in the Lake Victoria Basin has, 
during recent years, necessitated further inves­
tigation of the breeding potential of the 
species of commercial importance. Because of 
their greater commercial importance in East 
Africa, the fecundity of species belonging to 
the families Cichlidae and Cyprinidae is better 
known than that of the Mormyridae. Lowe 
(1955) has described the breeding potential of 
a number of Tilapia and Cadwalladr (1965) 
has published some notes on fecundity in the 
cyprinid fish, Labeo victorianus Boulenger. 
The only available reference to fecundity in 
the Mormyridae, is that of Nawar (1959b), 
who made some observations on Hyperopisus 
bebe Lacepede from the Nile. Although mem­
bers of the Mormyridae at present make up a 
relatively small part of the total landings of 
fish from Lake Victoria, the group is neverthe­
less becoming one of increasing commercial 
importance to the fishery of the affluent rivers, 
Okedi (1966). 
For the purpose of this study, fecundity is 
defined as the number of eggs contained in 
the ovary. This definition has been used by 
Nikolsky (1963), Allee et al. (1949) and Dice 
(1952). Lowe (1955) has, however, defined it 
as the number of young produced during the 
lifetime of an individual. 
METHODS 
Fish were obtained from a wide range of 
habitats. Mormyrus kannume was caught in 
deep waters with rocky bottoms, and the other 
species from the littoral areas of Lake Victoria 
and affluent rivers. Several methods were em­
ployed in catching the fish, including gill-nets 
seine-nets and local basket-traps. 
After taking standard lengths and weights 
of fish, the ovaries were removed and weighed 
fresh. Only the ovaries from ripe and running 
females were used for egg counting and these 
were preserved in 6 per cent formaldehyde 
solution until required for use. 
The diameter of the ova was measured with 
a binocular microscope at a magnification of 
" ~." 
. x 7.25 and several different oocytes and ova 
on 10th February 1969) 
were measured for each ovary. After preser­
vation in formaldehyde solution, some large 
ova appeared deformed, but these were 
neglected during measurement. 
RESULTS 
The ovary 
In the Mormyridae, generally only one 
gonad is developed (Greenwood, 1966). How­
ever, one female Mormyrus kannume (S.L. 
22.6 cm., body weight 170 gm.) caught by the 
author on 27th September 1966 had two ova­
ries completely developed to sexual maturity 
(Fig. 1). The ovaries were typically ventral to 
the swim bladder, with the stomach in an 
anterior position. The two ovarian ducts were 
well developed and led separately into the 
genital aperture. 
In the six species studied,' the shape and 
colour of the ovary depended on its state of 
sexual maturity. The young ovary is a small 
translucent body lodged between the swim 
bladder and the abdominal wall. It assumes 
first a triangular outline and then becomes 
rhomboidal as it grows larger. Its colour 
changes to white-grey as oocytes accumulate 
yolky deposits. The ovary thereafter tends to 
be drawn out in an antero-posterior direction 
to become oval as it ripens. In a gravid fish, 
the single ovary completely fills the abdominal 
cavity, subjecting the internal viscera to pres­
sure, and itself taking on the oval shape of 
the abdominill cavity. The abdominal walls 
are extremely distended and the stomach is 
frequently compressed to become a small hard 
ball. In many cases only a little food was 
found in the stomach of fully ripe females. 
The colour of the ovary changes from whi~e­
grey when ripe to golden yellow when running, 
and becomes dirty brown when spent. In alI 
the species examined, the fully developed ovary 
formed less than 25 per cent of the total body 
weight. 
The histology of the ovary 
Selected ovaries were fixed with Smith's 
formol bichromate solution, embedded in 
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F i g .  I - V e n t r a l  d i s s e c t i o n  o f  a  s p e c i m e n  o f  M o r m y r u s  k a n n u m e  i l l u s t r a t i n g  t h e  p o s i t i o n  i n  t h e  
t t
a b d o m i n a l  c a v i t y  o f  t h e  t w o  w e l I - d e v e l o p e d  o v a r i e s  
e l  
0 . 0 0 8 - 0 . 0 1  m m .  T h e  s e c t i o n s  w e r e  l a t e r  s t a i n e d  i n t e r c e l l u l a r  w a l l s .  T h e  l a r g e  c e n t r a l  n u c l e i  
e l  
s l
u s i n g  a z o c a r m i n e ,  c l e a r e d  i n  a n i l i n e  a l c o h o l ,  s t a i n e d  b l u i s h  g r e y  a n d  t h e  s u r r o u n d i n g  c y t o ­ 

m o u n t e d  i n  C a n a d a  B a l s a m  a n d  m i c r o s c o p i c ­




a l l y  e x a m i n e d  a t  X  1 7  m a g n i f i c a t i o n .  
c h a r a c t e r i z e d  b y  t h e  p r e d o m i n a n c e  o f  p r i m a r y  
s 1
o o c y t e s ,  a l t h o u g h  t h e s e  a l s o  o c c u r r e d ,  b u t
T h e  g e n e r a l  c h a r a c t e r i s t i c s  o f  t h e  o o c y t e s  
f e w e r  i n  n u m b e r s ,  i n  o v a r i e s  w h i c h  w e r e
a n d  o v a  i n  t h e  m o r m y r i d s  e x a m i n e d  w e r e  
r i p e n i n g ,  
t J  
~ 
s i m i l a r .  P r i m a r y  o o c y t e s  m e a s U r e d  b e t w e e n  
0 . 0 5 9 - 0 . 0 & 8  m m .  i n  d i a m e t e r  a n d  o c c u r r e d  c l u s ­
I n  r i p e n i n g  o v a r i e s ,  t h e r e  w a s  a  m i x t u r e  o f  
~ 
t e r e d  t o g e t h e r ,  w i t h  a l l  t h e  c~lls i o i n e d  b y  t h i n  
p r i m a r y  a n d  s e c o n d a r y  o o c y t e s ,  w i t h  t h e  l a t t e r  
r l  
4 3 7  
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predominating. The secondary oocytes appear­
ed larger, 0.090-0.350 mm. in diameter. The 
smaller of these cells contained tiny bodies 
which stained purplish red and occurred 
amongst the blue staining cytoplasm. Other 
bodies, staining yellowish red, appeared as in­
clusions amongst the purplish-red bodies. It 
was assumed that the purplish-red bodies were 
yolk precursors, because in slightly larger 
secondary oocytes the yolk inclusions were 
more numerous, whereas the precursors re­
mained relatively few. 
Ripe ovaries contained predominantly 
mature ova whose numerous yolk inclusions 
stained bright yellowish-red. Released ova were 
seen lying free in the ovarian lumen. In partly 
:0	 spawned ovaries, empty follicles were 
characteristic. It was noted, however, that in 
both ripe and partly spawned ovaries, small 
oocytes, mostly in their primary stage of 
development, occurred along the periphery of 
the ovary and distinct from the germinal layer. 
Some secondary oocytes also appeared between 
the primary oocytes and developed ova. Table 
I shows the sizes of the ova of the mormyrid 
species studied.' Variability of ova size is negli­
gible in all the species as indicated~by the very 
low magnitude of the standard error of the 
mean diameters: ranging between ± 0.007 to 
±0.025. It seemed, however, that in the species 
studied, egg size is not affected by the standard 
length of the fish. Marcusenius nigricans,. one 
of the smallest and least fecund species, ha~ the 
largest eggs. Mormyrid eggs are larger than 
those of the cyprinid, Labeo victorianus (mean 
diameter 0.65 mm.) (Cadwalladr, 1965), but 
smaller than those of the Tilapia species 
studied by Lowe (1955), which have mean dia­
meters between 2-5 mm. The production of 
small numbers of yolky ova in contrast to the 
production of large numbers of yolk-free ova is 
usually related 10 some degree of parental care 
(Nikolsky, 1963). Although the Mormyrids may 
display parental care of their progeny (Okedi, 
1968), this behaviour has not yet been 
observed. 
TABLE I-THE SIZES OF THE OVA OF SIX MORMYRID SPECIES 
No. of fish 
examined 
Mormyrus kannume 132 
Gnathonemus victoriae 44 
G. longibarbis I 68 
Marcusenius grahami ) 91 
M. nigricans .. 71 
Petrocephalus catostoma 81I.~-,-~------'-----_:'----~-
*S.E. =Standard error of the mean 
Fecundity 
The data in Table II illusJrate the general 
aspects of the fecundity of six mormyrid 
species from the Lake Victoria Basin and show 
that the species do not produce a great many 
eggs. This table further indicates the standard 
error of the means of fecundity for eachdei 
vto­ species. In the smallest species, Marcusenius 
nigricans and Petrocephalus catostoma, whichlere 
also happen to be the least fecund, thelary 
standard error of the means are very low (± 18but 
and ±25 respectively) showing that the means 
rere 
of these samples very closely approximate the 
true mean of whole populations. In the remain­
of ing species, the standard error of the mean 




Standard I OVA DIAMETER (mm.) 
Length I 
Range (cm.) 'I Range 
I 
Mean 
18,3-37,7 1·82·5 2·14 
11'7-19,1 I 1·5-1'9 1·63 
9,5-18,8 1-3-1'8 1·60 
7,5-13'7 1·3-1'8 1·52 
7'0- 9·1 2,1-2,9 2·38 














figures may seem high but when viewed in 
regard to the large magnitude of the observed 
means themselves 2,177 to 6,869, the standard 
errors will appear reasonable. The means of 
the samples therefore give a rational estimation 
of the true means in natural populations taking 
into account the variability of egg counts de­
pending on factors such as length, age, etc. 
Further, the lower length range in Table II 
gives an indication of the length of the smal­
lest ripe specimen caught, and demonstrates 
the size of female fish at the attainment of 
sexual maturity for each species. The single 
exception is Marcusenius nigricans. where 
7.0 em. is well above the expected size of the 
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Relationship between fecundity and standard 
length 
Figure II shows fecundity plotted against 
standard length in each of the six mormyrid 
species studied. The scatter of points suggest 
a curvilinear relationship and the relation 
between fecundity and length can, therefore, 
be represented as follows:­
F = KLb, 
where F = Fecundity 
K = Regression constant 
L = Standard legnth of fish 
b = Regression coefficient 
The above formula may be transformed into 
its logarithmic form:­
Log Fecundity = log. K +b log length 
This represents the general curve of the 
regression line. 
TABLE III-THE RELATIONSffiP BETWEEN LOG FECUNDITY AND LOG STANDARD 
LENGTH OF SIX MORMYRID SPECIES 
Species 
;j Mormyrus kannume .. Gnathonemus victoriae G. longibarbis Marcusenius grahami 
M. nigricans .. 
Petrocephalus catostoma 
Fecundity, therefore, tends to increase with 
length and this is support6d by the high corre­
lation coefficient r given in Table III. 
Further, the regression coeffieient b, shown 
in Table III represents the relative increase of 
fecundity with length. For all the species except 
M. nigricans, fecundity increases at a rate 
close to the cube of the length. In the mouth 
brooding cicWid fish, Tilapia leucosticta, Wel­
comme (1967) has shown that egg production 
increases approximately as the square of the 
total length and using Lowe's (1955) figures, 
he concluded that the cubic relationship 
between egg production and length was obtain­
able in the guarder species, Tilapia zillii. 
Relation be'tween fecundl'ty and weight 
Fecundity tends to increase with body 
weight of fish as indicated by the correlation 
coefficient r in Table IV. In two species, M. 




where ~xy = the sum of the products of the 
deviations of x and y 
~x2 = the sum of the squares of the devia­
tions of x. 
The fitted regression lines in Fig. II are des­
cribed by the following logarithmic 
equations: ­
M. kannume F 3.6800L 1.3927 
G. victoriae F = 3.l295L 0.0788 
G. longibarbis F 2.7967L 0.3220 
G. grahami F 3.l986L 0.0479 
M. nigricans F 1.9280L + 0.9147 
P. catostoma F 2.8278L + 0.3051 
No. of Regression Correlation 
samples Coefficient, b Coefficient, r 
66 3·6800 + 0·9760 
92 3-1295 + 0·9908 
32 2·7967 + 0'9582 
32 3·1986 + 0·9314 
52 1'9280 + 0·9700 
67 2·8287 + 0·9585 
grahami and M. mgT/cans, the correlation co- . 
efficient r is lower than in the other species. 
The relative rate of increase of fecundity with 
weight is given by the regression coefficient b 
in Table IV. In. all species except M. nigricans 
the relative increase of fecundity with weight 
is approximately unity, indicating a linear 
relationship between the two variables. 
DISCUSSION 
Various authors have used the word fecun­
dity to convey different meanings. Lowe 
(1955) has used it to mean the number of 
young produced during the lifetime of an 
individual. More commonly, however, fecun­
dity has been described as the number of 
eggs contained in the ovary (Nikolsky, 1963) 
and this agrees with the earlier description of 
the word fecundlity by Allee et ai. (l?49) and 
Dice (1952). Similarly, Welcomme (1967) 
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E A S T  A F R I C A N  A G R I C U L T U R A L  A N D  F O R E S T R Y  J O U R N A L  
A P R I L  1 9 7 0  
T A B L E  I V - T H E  R E L A T I O N S H I P  B E T W E E N  L O G  F E C U N D I T Y  A N D  L O G  B O D Y  
W E I G H T  I N  S I X  M O R M Y R I D  S P E C I E S  
N o .  o f  R e g r e s s i o n  C o r r e l a t i o n  
S p e c i e s  
s a m p l e s  
C o e f f i c i e n t ,  b  C o e f f i c i e n t ,  r  
M o r m y r u s  k a n n u m e  . .  6 6  
1 ' 2 5 3 6  
+  0 ' 9 9 4 0  
G n a t h o n e m u s  v i c t o r i a e  
9 2  
1 ' 0 2 4 2  
+  0 ' 9 8 8 0  
G .  l o n g i b a r b i s  3 2  
1 · 5 2 5 0  
+  0 ' 9 1 3 8  
M a r c u s e n i u s  g r a h a m i  
3 2  1 · 1 3 5 8  
+  0 · 4 0 5 4  
M .  n i g r i c a n s  . .  
5 2  
0 ' 2 4 9 1  
+  0 · 6 1 4 8  
P e t r o c e p h a l u s  c a t o s t o m a  
6 7  0 · 7 4 9 5  
+  0 ' 9 3 9 2  
- - - - - _._--.-~----------- - - ' ­
i n  r e l a t i o n  t o  e g g  p r o d u c t i o n .  I n  t h i s  s t u d y ,  
l e n g t h .  I n  t h e  m o u t h  b r o o d i n g  c i c h l i d  f i s h ,  
f e c u n d i t y  h a s  b e e n  a p p l i e d  t o  d e f i n e  t h e  
T i l a p i a  l e u c o s t i c t a ,  W e l c o m m e  ( 1 9 6 7 )  h a s  
n u m b e r  o f  e g g s  c o n t a i r : J . e d  i n  t h e  o v a r y  o v e r  a  
s h o w n  t h a t  e g g  p r o d u c t i o n  i n c r e a s e s  a p p r o x ­
V  
s i n g l e  b r e e d i n g  s e a s o n .  I n  t h i s  c o n t e x t ,  f e c u n ­
i m a t e l y  a s  t h e  s q u a r e  o f  t h e  t o t a l  l e n g t h  a n d  
d i t y  i s  d i s t i n c t l y  d i f f e r e n t i a t e d  f r o m  f e r t i l i t y  
u s : i n g  L o w e ' s  ( 1 9 5 5 )  f i g u r e s  h e  c o n c l u d e d  t h a t  
w h i c h  a c c o r d i n g  t o  A l l e e e t  a l .  ( 1 9 4 9 ) ,  N i k o l s k y  
t h e  c u b i c  r e l a t i o n s h i p  b e t w e e n  e g g  p r o d u c t i o n  
( 1 9 6 3 )  a n d  W e l c o m m e  ( 1 9 6 7 )  r e l a t e s  t o  t h e  a n d  l e n g t h  w a s  o b t a i n a b l e  i n  t h e  g u a r d e r  
n u m b e r  o f  e g g s  t h a t  s u c c e s s f u l l y  d e v e l o p  i n t o  s p e c i e s ,  T i l a p i a  z i l l i i .  T h e  l i n e a r  r e l a t ' i o n s h i p  
l i v i n g  y o u n g .  I n  t h e  m o r m y r i d  s p e c i e s  u n d e r  b e t w e e n  f e c u n d i t y  a n d  b o d y  w e i g h t  i n  t h e  
s t u d y ,  t h e r e  w a s  n o  i n d i c a t i o n  o f  w h a t  p r o p o r ­
m o r m y r i d s  s t u d i e d  i s  s i m i l a r  t o  t h e  c o n d i t i o n  i n  
t i o n  o f  e g g s  w e r e  s u c c e s s f u l l y  f e r t i l i z e d .  
T . l e u c o s t i c t a  a s  r e p o r t e d  b y  W e l c o m m e  ( 1 9 6 7 ) .  
O n  t h e  w h o l e ,  t h e  m o r m y r i d a e  a r e  n o t  v e r y  
T h e  o c c u r r e n c e  o f  a  s i n g l e  s p e c i m e n  o f  M  o r ­
f e c u n d .  M o r m y r u s  k a n n u m e ,  t h e  l a r g e s t  s p e c i e s  
m y r u s  k a n n u m e  w i t h  t w o  w e l l - d e v e l o p e d  
w a s  t h e  m b s t  f e c u n d  w h e r e a s  M a r c u s e n i u s  
o v a r i e s  i s  i n d e e d  a  r a r e  i n s t a n c e  a n d  f r o m  
n i g r i c a n s  a n d  P e t r o c e p h a l u s  c a t o s t o m a ,  t h e  
G r e e n w o o d ' s  ( 1 9 6 6 )  r e m a r k s  a n d  p e r s o n a l  o b ­
s m a l l e s t  s p e c i e s  w e r e  s h o w n  t o  p r o d u c e  t h e  
s e r v a t i o n s  i t  i s  n o t e d  t h a t  t h e  m o r m y r i d a e  n o r ­
f e w e s t  n u m b e r  o f  e g g s .  A l t h o u g h  M .  n i g r i c a n s  
m a l l y  p o s s e s s  a  s i n g l e  g o n a d .  S i m i l a r l y ,  
h a s  a  l o w  f e c u n d i t y ,  t h i s  s p e c i e s  t e n d s  t o  b r e e d  
a m o n g s t  t h e  N i l e  M o r m y r i d a e ,  N a w a r  
c o n t i n u o u s l y  u n l i k e  G n a t h o n e m u s  v i c t o r i a e ,  
( 1 9 5 9 a )  h a s  n o t e d  t h a t  o n l y  t h e  l e f t  g o n a d  i s  
G .  l o n g i b a r b i s ,  M a r c u s e n i u s  g r a h a m i  a n d  
d e v e l o p e d ;  t h e  r i g h t  o n e  b e i n g  v e s t i g i a l .  
P e t r o c e p h a l u s  c a t o s t o m a  w h i c h  b r e e d  t w i c e  
S e c o n d a r y  o o c y t e s  i n  v a r y i n g  s t a g e s  o f  d e v e ­
y e a r l y  ( O k e d i ,  1 9 6 9 ) .  L o w  f e c u n d i t y  i n  t h e s e  
l o p m e n t  w e r e  f r e q u e n t l y  s e e n  i n  f u l l y  r i p e
s p e c i e s  m a y  p e r h a p s  b e  c o r r e l a t e d  w i t h  l o w  
o v a r i e s .  I n  r u n n i n g  f i s h  ( r e a d y  t o  s p a w n )  s u c h  
m o r t a l i t y  r a t e s  a n d  h i g h  f r e q u e n c y  o f  s u c c e s s ­
s m a l l  o o c y t e s  w e r e  v e r y  f e w  a n d  i t  w o u l d  s e e m  
f u l l y  f e r t i l i z e d  o v a  a l t h o u g h  t h e r e  i s  p r e s e n t l y  
t h a t  m o s t  o f  t h e s e  o o c y t e s  c o m p l e t e d  m a t u r a ­
0 :  
n o  e v i d e n c e  t o  s h o w  t h i s .  H o w e v e r ,  a m o n g s t  
t i o n  r a p i d l y  a n d  a r e  s p a w n e d  d u r i n g  o n e  
s c a t t e r e d  r e f e r e n c e s ,  i t  i s  i n d i c a t e d  t h a t  t h e  
b r e e d i n g  s e a s o n  t o g e t h e r  w i t h  t h e  e a r l i e r  d e v e ­
N i l e  c r o c o d i l e  ( C r o c o d i l u s  n i l o t i c u s )  f e e d s  
l o p e d  o v a .  I n  t h e  N i l e  M o r m y r i d ,  H y p e r o p i s u s
h e a v i l y  o n  f i s h  ( C o t t ,  1 9 6 1 )  a n d  s o m e  o f  t h e s e  
b e b e ,  N a w a r  ( 1 9 5 9 b )  h a s  c o n c l u d e d  t h a t  s m a l l  
m a y  b e  m e m b e r s  o f  t h e  m o r m y r i d a e .  T h e  
o o c y t e s  d e v e l o p  q u i c k l y  a n d  a r e  s p a w n e d
l a r g e r  c o r m o r a n t ,  P h a l a c r o c o r a x  c a r b o  s o m e ­
t o g e t h e r  w i t h  t h e  l a r g e  o v a  d u r i n g  o n e  s e a s o n .  
t i m e s  t a k e  M o r m y r u s  k a n n u m e  ( C o r b e t ,  1 9 6 1 ) .  
I n  t h e  m o r m y r i d s  s t u d i e d ,  i t  w a s  o b s e r v e d  t h a t  
O k e d i  ( 1 9 6 6 )  h a s  s h o w n  t h a t  m a n  t o o  i s  a n  
t o w a r d s  t h e  e n d  o f  t h e  b r e e d i n g  s e a s o n ,  t h e  
i m p o r t a n t  p r e d a t o r  o f  t h e  m o r m y r i d  f i s h e s  
o v a r i e s  b e c a m e  c o n g e s t e d  a n d  e v e n t u a l l y  t u r n e d  
p a r t i c u l a r l y  i n  r i v e r s  d u r i n g  s e a s o n a l  s p a w n i n g  
d a r k  b r o w n .  I n  s u c h  o v a r i e s  o o c y t e s  a n d  u n ­
m i g r a t i o n s .  
s h e d  o v a  w e r e  r e d u c e d  t o  c h o c o l a t e  b r o w n  
I t  i s  s t a t e d  f o r  t h e  f i r s t  t i m e  t h a t  t h e  f e c u n ­ g r a n u l e s .  I t  w o u l d  a p p e a r ,  t h e r e f o r e ,  t h a t  t h e r e  
d i t y  o f  t h e  s p e c i e s  s t u d i e d ,  e x c e p t  M .  n i g r i c a n s  i s  r e s o r p t i o n  o f  o o c y t e s  a n d  o v a  a f t e r  p e a k  
i n c r e a s e s  a t  a  r a t e  c l o s e  t o  t h e  c u b e  o f  s t a n d a r d  
b r e e d i n g  a c t i v i t y .  
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